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WHAT IS CLAIMED IS: 

A-mgthnr| fr>r high-spaad-ira^^ nr inrnrmatinn data on an optical 

channel, the method comprising: 

encoding information via a trellis encoder to produce digital multil§y£l 
symbols; 

converting the digital multilevel symbols into analog multilevel skfnals; and 
transmitting the analog multilevel symbols over an optical/channel. 

2. The method of claim 1 further comprising equalizing^the digital multilevel 
symbols to compensate for characteristics of the optical chapnel. 

\ 

3. The method of claim 1 further comprisirfg of equalizing the analog 
1 5 multilevel symbols to compensate for characteristics^ the optical channel. 

4. The method of claim 2 wherein equalizing the digital multilevel symbols 
comprises precoding the digital multilevel/symbols using a Tomlinson Harashima 
precoder. 
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5. The method of claim/2 wherein the equalizing the digital multilevel 
symbols comprises precoding \hp digital multilevel symbols using a dynamic limiting 
precoder. 

6. The method' of claim 1 wherein the converting the digital multilevel 
symbols to analog multilevel symbols includes mapping the digital multilevel symbols 
into a subset mappe/ 

7. The method of claim 1 wherein transmitting the analog multilevel symbols 
over an optical channel comprises modulating the intensity of a light source according 
to the level/6f the analog multilevel symbols. 

The method of claim 1 wherein transmitting the analog multilevel symbols 
ovej^in optical channel comprises modulating laser intensity according to a level of the 
mu l t il ovo l symbo l s. ~ " ~ 
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^ 9. A method as in Claim ? wh^" 3 '" ^quailTing tho rjjgjtpl mnltilpwgl cymhnlc. 

to compensate for the laser and channel characteristics comprises: 
characterizing the channel; and 

applying an inverse characterization of the channel to the digital multilevel 
symbols. / 

10. A method as in claim 2 wherein equalizing the digital multiley^l symbols 
to compensate for the laser and channel characteristics comprises: / 

characterizing the channel; and / 
applying an inverse characterization of the channel to the analog 
multilevel symbols. / 

11. A method for high speed transmission oryan optical channel, the method 

15 • • / 

iU comprising: / 

accepting information from a plurality of sources; 

encoding the information via a/plurality of trellis encoders to produce a 
plurality of digital multilevel symbol; 

converting the plurality ot digital multilevel symbols into a plurality of 
^ analog multilevel signals; ancr 

transmitting the analog multilevel signal by time division multiplexing the 
plurality of analog multilevel signals onto an optical channel. 

12. A method jas in claim 11 wherein converting the plurality of digital 
25 multilevel symbols to analog multilevel signals further comprises: 

mapping the digital multilevel symbols in a subset mapper; and 
forming analog multilevel symbols by providing analog representations of 
mapped ^multilevel signals. 

30 13. / The method of claim 1 1 further comprising equalizing the plurality of digital 

multilevel symbols to compensate for characteristics of the optical channel. 
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14. The method of claim 11 further comprising equalizing the plurality of 
<alog multilevel symbols to compensate for characteristics of the optical channel. 
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^4*5 ^ The method of nlaimJ L2- whnrn i n nqu nl mng the - d tgitatTnultilevel syfTTtor 
comprises precoding the plurality of digital multilevel symbols using a Tomlins; 
Harashima precoder. 
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16. The method of claim 12 wherein equalizing the digital multilevel symbols 
comprises precoding the plurality of digital multilevel symbols using a <^/namic limiting 
precoder. 

17. The method of claim 1 1 wherein converting the plurality of digital multilevel 
symbols into a plurality of analog multilevel symbols furthep^comprises: 

accepting the plurality digital multilevel symlsfols into a subset mapper; and 
forming a plurality of mapped analog mi^filevel symbols from the plurality 
of digital multilevel symbols. 

18. The method of claim 11 wherein transmitting the plurality of analog 
multilevel symbols over an optical channel comprises modulating the intensity of a light 
source according to the levels of the pk/ality of analog multilevel symbols. 

19. The method of claiir/l1 wherein transmitting the plurality of analog 
multilevel symbols over an opticalchannel comprises modulating the intensity of a laser 
according to the level of the arialog multilevel symbols. 
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20. The method/as in claim 12 wherein equalizing the digital multilevel 
symbols to compensate/for the laser and channel characteristics comprises: 

characterizing the channel; and 

applying an inverse characterization of the channel to the digital multilevel 
symbols. 

21. 7ne method as in claim 12 wherein equalizing the digital multilevel 
symbols to jzompensate for the laser and channel characteristics comprises: 

characterizing the channel; and 

applying an inverse characterization of the channel to the plurality of 
dog mu l t il ev e l symbols^ 
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,_2Z The method as in claim 11 wherein converting the plurality of digital 
multilevel symbols into a plurality ur a n a lo g mu l ti l evel s i g nats~comprises: 

accepting the plurality digital multilevel symbols successively into a sinale 
analog to digital converter; and / 

successively converting the plurality of symbols into analog mdltilevel 
symbols. X 

23. The method as in claim 11 wherein converting the/plurality of digital 
1 ^ multilevel symbols into a plurality of analog multilevel signals comprises: 

accepting the digital multilevel symbols successively into a plurality of 
analog to digital converters; / 

converting the plurality of symbols into an/analog representation; and 
successively combining the analog multilevel symbols into a succession 
1 ^ of analog multilevel symbols. / 

24. A method of receiving data/from an optical channel the method 
comprising: / 

accepting a multilevel signal from the channel into an optical to electrical 
converter; / 

converting the multilevel signal into an analog electrical signal; 
converting the analog electrical signal into a digital signal; and 
decoding the digital signal in a trellis decoder. 

25 25. The method of claim 24 further comprising equalizing the digital signal 

prior to decoding the digital signal in the trellis decoder. 

26. The/method of claim 25 wherein equalizing the digital signal comprises 
applying a decision feedback equalization to the digital signal. 

27. / A method as in claim 24 wherein converting the analog electrical signal 
to a digital/signal comprises: 

/ successively sampling the analog electrical signal; and 
/ converting the succ essive samplings inlo -a-fiiufa titv of paral teKHtrftal 
/ values. — - 
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<2 8. A method Of sign alin g over an nptiral rhannpl t he method comprising: 
accepting data from a source; 
trellis encoding the data; 

coupling the encoded data into an optical channel; 
conveying the data over the optical channel; 
accepting data from the optical channel 
decoding the data accepted from the optical channe]/and 
providing the decoded data to an interface. 

29. A method as in claim 28 further comprising: 
equalizing the data after trellis encoding the data. 

30. A method as in claim 29 wherein equalising the data comprises applying 
a Tomlinson-Harashima precoding to the data. 

31 . A method as in claim 30 wherei;/ equalizing the data comprises applying 
a dynamic limited precoding. 



32. An apparatus for transmitting information on an optical channel to 
apparatus comprising: 

a trellis encoder f</ accepting digital information and producing digital 
multilevel signals; 

a digital to analog converter that accepts the digital multilevel signals and 
produces analog rjfultilevel signals; and 

an analog signal to optical converter that converts the analog signal to an 
optical level for coupling into an optical channel. 



33. The apparatus of claim 32 further comprising an equalizer that accepts 
the digital multilevel signals and produces equalized digital multilevel signals prior to 
coupling into the digital to analog. 



34. The apparatus of claim 32 further comprising an equalizer that accepts 
the'analog multilevels ianals an d p roduces e 'l uri l i . "'^ ! i 'inril n, 'i rm il t il ^H g i gna ' 1 * 
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Y& L An apparat us fl R in H^im ^ wuhprpin thP pqinlivpr in n Tnm li nr.nn 

Harashima precoder. 

^ 36. An apparatus as in claim 33 wherein the equalizer is a dynamiCyHfniting 

precoder. 

37. An apparatuses in claim 32 wherein the analog sign^/to optical level 
converter includes a laser. 
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38. An apparatus for concurrently transmitting a plurality of data signals over 
an optical channel, the apparatus comprising: 

a plurality of trellis encoders that accept plurality of data signals and 
produce a plurality, of digital multilevel signal^; 

a converter that accepts a pluraWy of digital multilevel signals and 
produce a plurality of analog multilevel/signals; 

an optical source that receives the plurality of analog multilevel signals 
and produces a light output proportional to the level of successive analog 
multilevel signals for driving aryoptical channel. 

39. An apparatus as in/claim 38 further comprising a plurality of equalizers 
that accept the plurality of digital multilevel signals and produce a plurality of equalized 
digital multilevel signals to provide to the converter. 

40. An apparatus as in claim 39 wherein the plurality of equalizers comprise 
a plurality of Tomlinsefn-Harashima precoders. 
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41 . An Apparatus as in claim 39 wherein the plurality of equalizers comprise 
a plurality of dynamic limiting precoders. 

42. / An apparatus for concurrently transmitting a plurality of data signals over 
an optic^r channel the apparatus comprising: 

a plurality of trellis encoders that accept a plurality of data signals and 

produce a pliiralitynf digital m^ltil^vg^y^?; ' 
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an analog to- riiqitn l mnvo f te r Ura l KfiqiJAntially ararepm thp plurality 
digital multilevel signals and produces a plurality of sequential analog multileys 
signals; 

an optical source that receives the plurality of analog multilevel sjgfials for 
driving an optical channel. 

43. An apparatus as in claim 38 further comprising a plurality of equalizers 
that accept the plurality of digital multilevel signals and produc^/a plurality of digital 
multilevel signals. 

44. An apparatus as in claim 43 wherein the pHjrality of equalizers comprise 
a plurality of Tomlinson-Harashima precoders. 

45. An apparatus as in claim 43 wh^r&n the plurality of equalizers comprise 
a plurality of dynamic limiting precoders. 
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46. An apparatus for receiyfng data from an optical channel the apparatus 
comprising: 

an optical to electrfcal converter for receiving an optical multilevel signal 
from an optical channel and converting the optical multilevel signal into an 
analog multilevel ejectrical signal; 

a decoder^nat accepts the analog multilevel electrical signal and converts 
it into digital multilevel signal; 

a treljfe decoder that accepts and decodes the digital multilevel signal 
producing, 

47. The apparatus of claim 46 further comprising an equalizer for accepting 
the digital npultilevel signal and producing a digital equalized multilevel signal for 
coupling into the trellis decoder. 

\8. An apparatus a^Jr^47^fldiefeifl-- thc equa li zer io a de cisi on fee dback^ 
equalizer. 
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